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CONTROLLING OFFICE NAME AND
everywhere in an RFP, a theory which predicts stabilization by flattening the pressure profile over for instance a few widths of the interaction region is not a viable theory, because these interaction regions will almost certainly overlap.
This work is motivated to a large extent by recent studies in Eta-Beta 11.8 There it was found that a reverse field pinch plasma 14 with n 'z 2 x 10 , T : 100 ev and I = 200KA could exist in a quiescent state for as long as 500 P sec before disrupting. The growth time for the resistive g mode is less than 10 p sec, while the resistive diffusion time is about 10-20 milisec. Thus something allows this plasma to exist for many growth times, but to be lost rapidly compared to a classical diffusion time. Also, while magnetic probes show that low frequency fluctuations virtually disappear during the quiescent phase, the high frequency fluctuations are reduced, but are still present.
During this quiescent period, the electron temperature increases by 50-100 ev. It is simple to show that classical Ohmic heating will give rise to a much larger temperature increase, and also to show that ion thermal conduction does not significantly cool the plasma during a relevant time scale. Thus there appears to be an anomalous heat loss also.
There are several reasons to examine the resistive interchange node as well as other micro-instabilities. First, the high frequency probes pick up magnetic signals so the mode cannot be 2 purely electrostatic. Secondly, an RFP has strong shear and this usually has a great stabilizing effect on micro-instabilities, 9 "1 0 whereas a resistive interchange mode cannot be shear stabilized.
Finally a resistive interchange mode is simpler than a micro-instability since it can be described within a fluid framework, so a nonlinear theory of it is interesting in its own right.
We begin by briefly reviewing (following Ref. cation, a more detailed discussion of the linear theory (and nonlinear theory) will be given in both slab and more realistic geometry.
We now turn to the quasi-linear theory. In ideal MHD, quasilinear theory shows that the background plasma responds to the 11 unstable mode only while that mode is growing. This corresponds to nonresonant quasi-linear theory in an infinite homogeneous plasma. 1 2 However, for a resistive interchange mode, dissipation is present.
As we will see, this means that the background plasma can respond even if the fluctuations are at steady state. This corresponds to resonant quasi-linear theory in an infinite homogeneous plasma. 1 3 fluctuation (i.e., so y -0) at some saturated value which we will denote Vo" (In addition to specifying a Vo. there are other subtle requirements on such a nonlinear effect which will be discussed more fully else where). This paper does not speculate on what this nonlinear effect is; it only assumes a saturated value for V and proceeds. 
